Small tissue pieces for scanning electron microscopy were punctured, before fixation, with a needle and perfused through the needle with Ringer solution. This puncture perfusion sufficiently eliminated blood and tissue fluid from the tissue and was of excellent value in cleaning the small samples which were hardly cannulated for vascular irrigation.
Vascular irrigation with Ringer or other solutions before fixation sufficiently eliminates blood and tissue-fluid in the tissues and affords clear scanning demonstration of the fine tissue-structures (MIYOSHI et al., 1970; FUJITA et al., 1971 FUJITA et al., , 1972 and others) . Because of technical difficulty in vascular cannulation, however, small tissue pieces including the biopsy samples could not be eliminated of contaminations, i.e., coagulates of blood and tissue fluid masking the details of the cell surfaces (MURAKAMI, 1974b; and others) . The present paper will show that the perfusion by needle puncture into the tissue parenchyme is useful for the cleaning of the small scanning samples.
Materials and Methods
Small blocks (about 2-3mm in diameter and 4-5mm in length) were taken from the non-irrigated liver, kidney and other organs of chloroform-anaesthetized rats. The blocks were then rolled up in a wet small cellophane sheet, punctured by a syringe with a needle about 0.3mm diameter, and gently perfused with 1.5ml of Ringer solution and with 1.5ml of 1.0% glutaraldehyde in a 0.1M phosphate buffer (pH 7.4) (Fig.  1) .
The specimens thus washed by the puncture perfusion were immersed for 24 hrs in 2% glutaraldehyde in the buffer, conductively stained by the revised tanninosmium method (MURAKAMI, 1974a) , dehydrated through a graded series of acetone, dried in air after freeze-cracking in liquid nitrogen, and observed in a scanning electron microscope (JSM-U3) using an acceleration voltage of 15kV.
In order to trace the flow in the blocks, some specimens were injected, after the Ringer perfusion, through the needle with 1.5ml of the revised methacrylate mixture (MURAKAMI, 1975) and their injection replicas for scanning electron microscope observation were prepared according to the method reported previously (MURAKAMI, 1971) . Figure 3A . Note that the micropores of the glomerular endothelium (C) and also the foot-processes of the glomerular podocyte (F) are cleanly observed. 
Results and Discussion
The perfusion by needle puncture into the tissue parenchyme made the whole tissue block pale but caused no marked damage in its structure ( Fig. 2A, 3A) . The breakage was noticed only in the portions inserted with the needle (Fig. 2A) .
Scanning electron microscope examination revealed that the present puncture perfusion effectively cleaned the tissue pieces and afforded clear demonstration of the surfaces of their fine elements. The washing effects were even similar to those found after irrigation through the cannulated blood vessels. As seen in Figures 2B and 3B , blood in the vessels was completely removed, and the fenestrations of the liver sinusoids and the micropores of the glomerular endothelium were clearly visible. The tissue spaces and the duct systems were also sufficiently cleaned, and even the microvilli of the renal tubules could be beautifully demonstrated (Fig. 3C) .
The resin injection by the present parenchyme puncture almost exclusively replicated blood vessels including their capillary meshes (Fig. 4) . The tissue spaces and the duct systems such as renal tubules and biliary tracts were scarcely reproduced.
Removal or elimination of blood and tissue fluid, which would coagulate and deposit during the fixation and drying procedures, is always necessary to demonstrate the naked surfaces of tissue elements under the scanning electron microscope.
As described above, the irrigation with Ringer or other solutions through the cannulated blood vessels has been believed to be the only effective method for this purpose (MIYOSHI et al., 1970; FUJITA et al., 1971 FUJITA et al., , 1972 and others) . This irrigation, however, is hardly applicable to small tissue pieces because of technical difficulty in cannulating minute blood vessels. Surface-washing techniques including a powerful spray using jet-stream of Ringer solution may be worthwhile in some instances but usually are inefficient in cleaning the deeper portions of the tissues (see FUJITA et al., 1971) . Electrophoresis after mild fixation with 1.0% formalin has been applied for cleaning the tissue pieces, but this method still leaves many globular and muddy deposits on Fig. 4 . A scanning electron micrograph of a methacrylate replica of rat kidney which was prepared by the needle puncture method. Note that the replica reproduces not the tissue spaces but the cell surfaces obscuring their details (MURAKAMI, 1974b ). The present paper shows that in small samples the perfusion by needle puncture into the tissue parenchyme, like the irrigation by vascular cannulation, effectively eliminates blood and tissue fluid and is of special worth in cleaning the small specimens such as biopsy samples which are difficult to irrigate through a blood vessel.
It is noteworthy that the present resin injection almost exclusively replicated blood vessels. This will indicate that the Ringer solution perfused by the needle puncture preferentially flows through the blood vascular system.
